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AW nvWESTIGATION AT LOW SPEED OF A LARGE-SCALE 
TRIANGULAR WING OF ASPECT RATIO IWO. - II. 
THE EFFECT OF AIRFOIL SECTION MODIFICATIONS 
AND THE DETERMINATION OF TEIE WAKE DOWNWASH 


By Adrien E. Anderson 


SUlvMAEY 

Tbis report extends the study of the cheLracteristica of a large- 
ocale triangular wing to incliide the effects of section modifications. 
The charac tei'istics shown in part I of this investigation, NACA RM 
Wo. ATFOo, are for a triangular wing having a symmetrical sharp-edged 
double-wedge airfoil section; whereas, those in the subject report 
are for a wing of identical plan form, but having various degrees of 
rounding of the wing leading edge and of the wing maximum thickness. 
In addition, data were obtained on the dynamic pressure and downwash 
angle at three stations aft of the wing trailing edge ( 0 . 48 , 0.72, 
and 0,96 M.A.C.) in the extended chord plane of the wing. Photo- 
graphs were obtained of the condensation trails resulting from vor- 
tices formed at the leading edge of the wing at high angles of 
attack . 

In general it was found that the effects of rounding the ai3>- 
foil section were small. Rounding the maximum thickness line 
resulted in negligible changes; rounding the leading edge to 0.0025 
chord removed most of the breaks in the force and moment character- 
istics of the wing without flaps but otherwise showed small effect; 
additional roxmding of the leading edge had no further effects. 

The condensation trails indicated the presence of two vortices 
springing from the apex of the triangle and trailing downstream above 
the upper surface of the wing and inboard of the tips. These trails 
first appeared at about the angle of attack at which the breaJcs 
appeared in the force and moment characteristics, became shortened 
with increased angles of attack, and disappeared at maximum lift. 

At low angles of attack there was an approximately linear vari- 
ation of downwash angle with angle of attack (O.65) . A.t higher 
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angles of attack the rate of change decreased with angle of attack 
and became negative prior to maximum lift. It was concluded that 
this serves to indicate a breakdown in normal flow and the establish- 
ment of partially separated flow conditions. 


IHTRODUCTION 

A general study of triangular plan-form wings has been under- 
taken to determine their characteristics throu^out as wide a Mach 
number and Reynolds number range as possible. The selection of a 
symmetrical double-wedge airfoil section made possible a theoretical 
analysis of the supersonic characteristics of the wing and thus 
allowed a choice of plan fom and section which appeared good from 
the supersonic standpoint. It was recognized, however, that at 
both supersonic and subsonic speeds certain improvements mi^t be 
expected as a result of rounding the leading edge and maximum 
thickness line. 

Beyond this approach it was desired to determine the effect of 
airfoil section modifications on certain specific characteristics 
found during the earlier low— speed investigation. Reference 1 showed 
that at some lift coefficient, depending on the flap deflection and 
angle of sideslip, all of the wing characteristics underwent a 
marked change. This was believed to indicate the existence of a 
different type of flow over the wing at high and low lift coeffi- 
cients. 

During the subject investigation, therefore, it was desired to 
find, not only the effects of airfoil section modifications on the 
low-speed longitudinal characteristics of the wing, but to find more 
evidence of the two flow types. And in particular to determine the 
effects of nose radius and Reynolds number on the formation of the 
strongly separated type of flow and the accompanying change in force 
characteristics. Finally, it was desired to obtain some indication 
of the problems associated with the use of a tall as a longitudinal 
control for a triangular wing airplane, throu^ a limited survey of 
the downwash and the dynamic pressure in the wing wake. 


SYMBOL? AHD COEFFICIENTS 

The standard HACA coefficients and symbols used within this 
report are defined below and in figure 1: 

A aspect ratio (b^/S) 

a free-stream angle of attack, degrees 
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or increment of angle of attack due to wind-tunnel wall 
interference, degrees 

t wing span, feet 

c wing chord', measured parallel to air stream, feet 

o’ mean aerodynamic chord, measured parallel to air stream, feet 

C wind-tunnel test-section area, normal to air stream, square feet 

Cl lift coefficient (lift/qS) 

Qd drag coefficient (drag/qS) 

Cdt Increment of drag coefficient due to wind-tunnel-wall interference 

Cm pitching-moment coefficient (pitching moment/qSc') 

€ downwash angle, degrees 

Increment of downwash angle due to wind-tunnel-wall inter- 

ference, degrees 

6f split— flap deflection, measured perpendicular to hinge line, 

degrees 

b\r wind— tunnel-wall— interference correction factor at position 

of wing 

6t wind- tunnel-wall- interference correction factor at position 

of survey apparatus 

V kinematic viscosity, square feet per second 

q dynamic pressure, pounds per square foot 

q^ dynamic pressxjre in wake of wing, pounds per square foot 

E Eeynolds number (V^/v) 

S wing area, sqtiare feet 

V free— stream velocity, feet per second 
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EQUIPMENT 

Hie plan form of the wing was that of an Isosceles triangle with 
an apex angle of which made the angle of sweephack of the 

leading edge 63.43° and the aspect ratio two. The basic wing design 
had a symmetrical, double-wedge airfoil section with a maximum thick- 
ness of 5 percent at 20 percent chord. 

Hie split flaps were of constant chord (l6 percent of the M.A.C.) 
with the hinge line located parallel to the trailing edge of the wing. 
Hie span was terminated at the line of maximum airfoil section thick- 
ness.. (86 percent of the wing span) thus establishing a flap area 
equeii to l8.5 percent of the wing area. 

Figure 2 is a line drawing describing the general arrangement of 
the basic wing, while the modifications are shown in the photographs 
and sketches of figure 3. Part (a) of figure 3 shows the basic wing 
with the split flaps deflected. Hie rounded maximum thickness, 
part (b), consisted of an arc of sufficient radius to be tangent to 
the surface of the double— wedge section at 15 and 25 percent chord. 
Both the top and bottom surfaces of the wing were rounded. To this 
configuration was added a 0.0025c nose radius in the chordwise plane 
(part (c)). Hie resultant rounding reduced the wing chord, and hence 
reduced the wing area approximately 1.7 percent. 

Hie partial-span sharp leading edges were simulated by placing 
dural caps over the 0.0025c nose radius so that the airfoil section 
varied from the original double-wedge section at the apex of the 
triangle to the 0.0025c radius nose at 25 percent of the span in 
one case and 50 percent in the other (fig. 3(<i)). 

Hie two large— radius leading edges were constructed by build- 
ing up the front wedge rather than by cutting back on the wedge as 
was done in the case of the small nose radius. Hence the wing with 
the 1— percent nose radius in the chordwise plane and the 1.1— percent 
nose radius normal to the leading edge (peirt (e) of the figures) has 
the same wing area as the basic wing. For convenience in construc- 
tion in these two cases the maximum thickness was not rounded; that 
is, the sharp double-wedge maximum thickness contour was restored to 
the wing profile. 

The instrumentation used in making the downwash and dynamic- 
pressure surveys in the wake of the wing consisted of a survey rake 
comprising eight combined pitch, yaw, and pitot— static tubes. Details 
of a tube and the orientation of the rake are described in the line 
drawing figure 4, while figure 5 shows a close-up of the rake. It 
will be noted from figure 4 that the survey rake was mounted on an 
extension of the tail boom, hence, it pitched with the wing as the 

angle of attack varied. 
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lESTS 

Force and moment data were obtained through the angle— of -attack 
range at zero angle of sideslip for the plain wing and the various 
split flap configurations. The force-test investigation was con- 
ducted at dynamic pressures between 5 and- ^0 pounds per square foot 
which corresponds to a Eeynolds number range of approximately 
6 X 10® to 19 X 10® as based on the mean aerodynamic chord. 
Downwash surveys were obtained at a dynamic pressure of 25 poimds 
per square foot for stations 0.48, 0.72, and O.96 M.A.C, behind the 
trailing edge of the wing with symmetrical double-wedge airfoil 
section. An additional run was made at I5 poxmds per square foot 
pressure with the survey apparatus in the middle position and with 
the split flaps deflected 22°. 


EESULT5 

The data are presented about the stability axes with their origin 
located at 50 percent of the root chord, which corresponds to the quarter- 
chord station of the mean aerodynamic chord of the basic plan form. 

All of the force data have been corrected for air— stream 
inclination and for wind— tunnel— wall effect, the latter correction 
being that for a wing of the same span but with rectangular plan 
foims. The following corrections, based on the theory of reference 2 
for a wind tunnel with oval cross section, were applied: 


ttT = &w 1 X 57.3 = 0.732 Cl 

( 1 ) 

CDT = &w g- CL^ = 0.01277 CL 2 

( 2 ) 


where 


6w = 0.1167 


and 


C = 2856 square feet 


Consideration of the forces acting on the tail boom indicated that 
its tare effect would be negligible. Drag and pltching-Hnoment tares 
resulting from strut Interference, baaed on tares obtained with a rectan- 
gular wing, were applied to the data. Any alterations to the plan— form 
except changes in moment centers were also taken into account in 
computing the coefficients. 
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Corrections were applied to the dovnwash data for vind— tunnel— 
vail effect. Equation (l) above was used to correct the angle of 
attack. Cl being based on the values obtained from the force tests 
of the wing. In the same manner the dovnwash angle € was corrected 
by the following equation: 


€T = 5t I CL X 57.3 


(3) 


Ihis correction varied with the three different positions behind 
the wing as follows; 


M.A.C.'s behind 



trailing edge 

&t 

€T 

of wing 



0.48 

0.1658 

1.040 Cl 

.72 

.1853 

1.162 Cl 

.96 

.2022 

1.268 Cl 


Ihe values of € were adjusted to go through zero at zero angle 
of attack (Cl = O) to account for a slight misadinement of the 
directionaJL pitot tubes. For the case with the flaps deflected the 
corresponding Increment of € from the flap zero run at a = 0° was 
applied to the values of 6. 

Ihe value of free— stream dynamic pressirre used in the wake 
survey investigation was based on a survey (without the presence of 
the wing) of that portion of the test section occupied by the survey 
rake . 


The basic results of the investigation of the effect of airfoil 
section modification are presented in figures 6 to 15 and are summa- 
rized in figures l6 to l8; figure 19 is concerned with the visual study 
of vortices on the wing, while figures 20 to 22 are concerned with the 
dovnwash data. Table I, a summary of the configurations Investigated, 
should also serve as an index to the figures containing the basic 
results . 
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DISCUSSION 

Effects of Airfoil Section Modifications 

Negligible changes in the force characteristics of the wing 
vej^e measured follovlng modification of the wing to have a rounded 
maximum thickness line. Comparison of figure 6 (characteristics of 
the basic wing reproduced from reference 1) with figure 7 shows that 
the only discernible effect was a sll^t reduction in the abruptness 
of the force break: with the flaps undeflected. It was concluded, 
therefore, that the maximum thickness roimding was not an Important 
parameter from the standpoint of low-speed force characteristics 
and no further Investigation of its effects was made. 

The effects on the longitudinal— force characteristics of 
rounding the section leading edge to a radius equal to 0.0025 of 
the local streamwise chord are shown through comparison of figures 6 
and 8. This modification produced a small change in the force 
characteristics. However, the change in the moment characteristics 
of the wing was appreciable at lift coefficients greater than that 
for which the breaks appeared in the basic wing characteristics. 

The magnitude of the break was reduced, resulting in almost complete 
elimination for the flap undeflected case, and it appeared at sll^tly 
lower values of lift coefficient. Fiirther, the stability of the wing 
as measured by dCm/dCL showed less variation throu^ the lift range 
than was found with the sharp leading edge installed. With the flaps 
undeflected this parameter varied from -0,12 to -0.09 for the sharp- 
edged wing; whereas with the roxmd leading edge the variation was only 
from -0.1k to -0.12 for the same Cl range. 

Dlls change in aerodynamic characteristics brou^t about by the 
change in nose radius supported the conjecture that the break In the 
force curves was related to a change in the type of flow over the wing 
possibly Induced by a sudden increase in the separation of the flow 
around the leading edge . It was believed that if this were true and 
in view of the fact that Reynolds nianber as well as nose radius affects 
the force characteristics of unswept wings in ^ich separated flow 
exists (reference 3)> a variation in Reynolds nianber shotxld have a 
powerful effect on the force characteristics. Hence data were obtained 
throu^out the Reynolds number range for which it was possible, struc- 
turally, to cover a lift-coefficient range including the break. How- 
ever, as is shown by figure 9 a threefold variation in the Reynolds 
number of test had no appreciable or systematic effect on the force 
or moment characteristics. 

To determine to what spanwise extent the leading edge must be 
rounded, tests were made with the leading edge rounded over portions 
of the span. (See description under equipment.) Figures 10 and 11 
show that as the sharpness was progressively restored across the 
span, the wing characteristics reverted to those of the wholly 
sharp-edged wing. It can be inferred from this that the breaks in 
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the force characteristics result from the flow conditions at the root 
sections of the wing and that the installation of a fuselage will 
have a great effect on wing characteristics. A suimnar7 of the 
effects of these modifications on the wing pitching moment is given 
in figure l6. 

Since a small nose radius produced some change in the force and 
moment characteristics, it was felt that a larger nose radius would 
produce further change . The leading edge of the subject wing was 
thus modified to have a 0.010c radius in the streamwise direction 
and then a 0.011c radius normal to the leading edge. The results of 
these modifications are shown in figures 12, 13, 1^, and I5. Their 
effect on the pitching-moment and force characteristics is summarized 
in figures 17 and I8. These data show that the very large amount of 
leading— edge roundness produced no greater effect than the smallest 
on pitching— moment characteristics and that, as before, a thoreefold 
change in Reynolds number had no significant effect on the wing 
characteristics. It is noteworthy that, althou^ there was no 
significant reduction in 01^^,^, there was a reduction in the drag 
due to lift as the nose radius was increased. These results would 
seem to indicate, therefore, that the large amounts of rounding did 
not produce a marked change in the flow around the leading edge. 

It is possible however, that the lack of further effect of leading- 
edge rounding may be due to the very thin airfoil section. 


Visible Trailing Vortices 

During the investigation of the wing with the sharp leading 
edge, condensation trails appeared revealing the presence of two 
vortices originating at the apex of the triangle and extending 
downstream above the upper surface of the wing and inboard of the 
tips . 


Figure 19(a) is a sketch showing the orientation of the 
vortices, while parts (b) and (c) are photographs of the vortices. 
They first became visible at angles of attack sll^tly above that 
at which the breaks in the force and moment characteristics appeared. 
The trails then decreased in length with increasing angle of attack 
\mtil they disappeared at the angle for maximum lift. It was noted 
that, as they shortened, the trails appeared to maintain the same 
direction of flow over the upper surface of the wing when considered 
in plan view and an angle approximately equal to one-third the angle 
of attack above the surface when viewed from the side. 

Ho condensation trails were ever noted at the lower angles of 
attack, although rather humid atmospheric conditions existed during 
some of the tests. In contrast, condensation trails were always 
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noted at the hi^er angles of attack even when the tunnel had been 
running for several hours with consequent unfavorable, air conditions 
for the formation of condensation trails. With the flaps deflected 
these trails also appeared but their, initial appearance was so 
indefinite that it could not be determined whether they appeared 
at an earlier or later angle of attack than that for the case of 
the plain wing, that is, as to whether their appearance was a func- 
tion of angle of attack or circixlation. No evidence of the exist- 
ence of these trails was seen with the rounded leading edges. 
However, it was not known to what extent this was a function of 
atmospheric conditions. 

A possible reason for the existence of the vortices over the 
wing may be seen from an analysis of the type of flow around a 
triangular wing. According to the theory of reference k the 
components of flow in planes normal to the axis of symmetry of 
a low-aspect— ratio wing can be considered two-dimensional. How- 
ever, in accounting for the type of flow over the actual wing, 
certain variations to this theory are believed to exist. The two- 
dimensional flow about the section is altered, according to Messrs. 
Wilson and Lovell (reference 5) to the form shown in figure 19(d) 
because of the boundary— layer separation arojund the sharp leading 
edge. When the longitudinal component of velocity is added to the 
transverse components, the trailing vortices result. (See fig. 
19(e).) 

As previously stated, no condensation trails were ever noticed 
at the lower angles of attack. This lack of trails does not neces- 
sarily indicate the nonexistence of the two vortices, but rather 
that they were much weaker and of a much more limited extent than 
at the hi^er angles of attack. 

Furthermore, the over-eJtl flow pattern is not believed to 
be the same throu^out the angle— of -attack range. At the low 
angles of attack, the flow pattern is characterized by laminar 
separation at the leading edge followed by transition to turbulent 
flow which reattaches to the surface; whereas at hi^er angles the 
separation is of such Intensity and extent that the flow reattach— 
ment did not occur over part of the wing. This failure of the 
separated flow at the leading edge to reattach to the wing could 
account for the force and moment curve breaks and the change in the 
variation of force and moments above the break. At present these 
theories concerning the flow phenomenon lack experimental 
verification. 
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Surveys in Extended Chord Plane 

Dovnwash angle and total— head surveys vere niade at three positions 
in the extended chord plane -0.48, 0.72, and 0,96 M.A.C. aft of the 
wing trailing edge. The results are presented in figures 20 and 21 
and the dovnwash angle measiirement summarized in figure 22. 

An almost linear variation of downwash angle with angle of attack 
was found to exist up to angles of attack from to l6°. Ihe slope 

of the linear portion of these cvirves is summarized in figure 22 where 
it can he seen that for almost all of the longitudinal and spanwlse 
stations, the value of de/da lay between 0.6 and 0.7. For a wing 
of aspect ratio two, Prandtl's wing theory would give a value of 1.00 
for de/da. 

Above angles of attack of l4° to l6° it was found that the value 
of dc/da decreased rapidly and, before CLmn y was reached, became 

negative. It was also found that, above l6° angle of attack, the 
total head returned to and remained close to the value for free— 
stream total head, while the downwash angle began to decrease. In 
the case of a rectangxlar wing it would be expected that the down- 
wash angle would increase up to the stall. The fact that both the 
downwash angle and the total head change at approximately the same 
angle of attack and, in this case, at an angle of attack considerably 
below that for is indicative of a breakdown in the normal 

flow pattern. It votild also appear that these results concur with 
the force tests wherein breaks appear in the force and moment curves 
at approximately l6° angle of attack. If this is so then the flow 
at higher angles of attack may be partially separated as noted under 
the discussion of the condensation trails. It becomes pertinent, 
therefore, to question the possibility of obtaining acceptable flight 
characteristics where such flow exists to any extent. Further research 
into this problem is indicated to determine whether the characteristics 
of low-aspect— ratio wings at hig^ lift coefficients warrant f\irther 
study or are of academic interest only. 


CONCLUSIONS 

From the results of the investigations reported herein the follow- 
ing observations can be made: 

1. Bounding the maximum thickness line of the double— wedge 
section had no significant effect on wing characteristics. 

2, Eounding the wing leading edge to a value of 0,0025 of the 
local chord removed the breaks in the force curves with flaps 
undeflected but not with flaps deflected. 
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3. Eestorlng the leading-edge sharpness at the wing root resulted 
in restoring the hreaJcs in the force curves. 

- 1. Increasing the leading-edge radius from O.OO 25 to 0.011 of 
the local chord had no significant effect. 

5 . At points 0.48, 0.72, and O .96 M.A.C. behind the wing trail- 
ing edge, the rate of change of downwash with angle of attack was 
about 0.65 at low lift coefficients. 

6 . Die change' in downwash angle with angle of attack at higjb 
lift coefficients below 01 ^^ Indicates a breakdown in the normal 
flow pattern. 


Ames Aeronautical Laboratorj, 

National Advisory Committee for Aeronautics, 
Moffett Field, Calif. 
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TABLE I.- SIJMMAEy OF CONFIGUEATIONS INVESTIGATED 


Flgtire 

Configuration 

Split 

flaps 

Reynolds 

number 

Data Presented 

6 

Basic wing: sharp 
leading edge 

-22.0° 

0.0° 

22.0° 

44.5° 

15.4 X lOP 

a 

Cl vs Cp 
Cm 

7 

Rounded maximum 
thickness: 
0.15c to 0,25c 

0.0° 

22.0° 

44.5° 

l4.0 X 10® 

8 

Round leading edge : 
0.0025c radius 
chordwise 

0.0° 

22.0° 

44.5° 

14.6 X 10® 

9 

0.0° 

6,8 X 10® 
to 

19.0 X 106 

10 

Partial— span sharp 
leading edge : 

0.25b 

0.0° 

9.3 X 10® 

to 

18.3 X 10® 

11 

Partial— span sharp 
leading edge : 
0.50h 

0.0° 

i4.T X 10® 

12 

Eoiond leading edge : 
O.OlOc radius 
chordwise 

0.0° 

22.0° 

44.5° 

14.5 X 10® 

13 

0.0° 

6.2 X 10® 
to 

17.6 X 10® 

l4 

Round leading edge: 
0.011c radius 
norma.! to leading 
edge 

-22.0° 

0,0° 

22.0° 

44.50 

14.6 X 10® 

15 

0.0° 

6.3 X 10® 
to 

17.7 X 10® 

20 

Downwash survey 
behind wing 

0 0 
0 0 

• • 

0 OJ 

CJ 


d 

TO 

> 

u; 

21 

q^/q vs a 
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(a) Basic wing with split flaps deflected 29.5°« 
Figure 3»— Modifications to the airfoil section. 
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(c) The O.OC2S chord hounding of thl nose. 


F/gure 3 . - Continued. 
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(d) The apex of the w/ng i/vith the left half of the 

ZS-PEf^CENT SPAN TRANS mON LEAD/NG-EDGE CAP 

PEMOFED. 


FjOUPE 3.- CONT/NUEE). 
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6ECT/ON a/ormal ro 
LEADim EDGE 



SECTION CNORDWISE 
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COMMITTEE FOR AERONAUTICS 


(e) Tre 0.0/ /c radius nose normal to leading edge. 


fjGURE 3. - Concluded. 
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Figure 5.- Survey rake used in dynamic pressure and downwash surveys. 
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FieufS£ 6 .- Concluded, 


CO 


NACA RM No. A7H28 



flAP DEFLECVON , 6f,D£G. 

(a) yj or 
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Figure 8. - Aeroovnam/c CHARACTBRIST/CS of the trian&ular \N/N& with THS airfoil. SeCT/ON 
MAlOMUHt THICKNESS t?OUNDEO BETWEEN 0.15 AND O.X5C PjLUS O.OOZSC. RAOHJS lEADin^ EDQE 
profile And with iff.E-RENCSNT AREA SRlit FLAP} DEFLECTED 0\ Z'K.O'^ . ANP 5 ®. ^ 
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A/UM3£JS NATIONAL ADVISORY 

(a) ys cc committee for aeronautics 

F/GUeE > 9 .- /iEJSODYA/AM/C C^AE/iCTEE^ST/CS OF THE Tf5/ ANGULAR WWG AT 
F/\/£ FeYA/OLDS NVA43E/SS JV/TU A/EFOIL SECTION MAX/MUM TM/CENESS 
ROUNDED BETWEEN 0./S AND a.SSC PLUS 0.0025 C RAD/ US LEAD/NG-EDGE 
PROF/LE. 
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(O) Cl. i^S CC 

F/GURE /Q- /\£YS0DYA/AMIC CA/AJZACTEfZ/SnCS OP TH£ TQ/ANGULA/Z IA//A/G AT 
Tf^/?E£ Reynolds /^umbees wjtm ■ the A/epo/t s£cr/o/v /yax//^um jy/cE/vEss 
lEOU/YDED BETWEEN OJE AND 0>2£C PLUG A 2E-PEP.CENT SPAN rKANS/T/ON 
TYPE SNAPP LEADING EDGE. 
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PLUS A so-pepcent epan rPANS/r/ON rypE spafp lead/ng edge. 
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(b) - 22.0^ 
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F/GU/ee 20. - l/AE/AT/O/V or fX)WNiVASH AAAGLE WITH AA/GLE OF FTrACK 
FOF. TF/AA/GULAF FLAA/ AOFFJ A///VG AA/TF SYMMErF/CAL OOaffLE- 
WEDGE AAA^EO/L SECT/ON, 


£>OlV/VlV^S// Af\/GLE. e , DEGREES 


NACA RM No. A7H28 


71 



(^) 0.72 A^./Q.C. yv//vo , 


F/c^uge 20.- Co/vr/A/uED . 


DOkVA/iV/IS// ^A/GL£ , €, 


72 


NACA RM No. A7B28 



(c) 0.9€ M.y^.C. BSf^/ND m/VG ^ 

/^/(30/^£ 20 - COA/T//\fU£rO, 


DOiV/</W/)SH Af^SLE , £ , D£<s REE'S 


NACA RM No. A7H28 


73 


«T 




a 



O. 72 C. 0EH^f\/D m'/V<5 , =22.0° 

F/GUJREr 20 - Concluded- 


DVMM/C Pe£S5U/ZE IN WAKE / rEEE STREAM DVNAM/C P/ZESSU^E j 


74 


NACA RM No. A7H28 



ir 





% 

« 


fy) 0.48 Pl/I.C. SEN/ND IN/NiS , 

f/GUPE 2/, - DyNAM/C PeEEEOPE /N TNE iVAPE OP A /-P/ANGOIAM 
PiAN POPAi yy/N8 yv/rA symmetp/cal Donff' t -yaedge a/ppo/l 

SECT A ON. 


DVNAM/C P/2£SSU/2E W iVPKE / FPE£ STeSAM DYUAM/C P££SSUE£ 


NACA RM No. A7H28 


75 


< 

A 



M 





f6)0.72 BEM/ND W/A/G , <^= 0 ° 

r/GUA?e 2/ . - Coa/T/a/UED. 


DyAiAMic pj?£ssueE /n / fpe£ stpeam oyA/AM/c ppsesupe , 


76 


NACA RM No. A7H28 





/.z 


.6 




fc) 0.96 Pf./i.c. SEH/A/o y//A/<3 , = 0 ! 

FK^URE 2 / - CONTIPUED. 



£)yM4/^/c peessufse jn wA/ye / p/ssf stpsam d/a/am/c pp£Ssup£ , 


NACA RM No. A7H28 


77 






— '■"! 

1 

1 




' 1 

1 — 

1 

1 1 '0.3ZS 

' 1 







5=; 

H 



<T“ 




rer^ 




1 

! 








b 



'VT^' 


1 ! 






i 

!.„ .. — 


i 

1 

i 1 ^ ^ i 



i 






1 



1 

r 




-o— 

0.3S 

4--^ 






_J 

J 

i 

^ — . 

>~o— 


' - 

n 


O— 

■0 

-<J — 









— ...4 m — ^ 




1 1 


■ 


i 


' ! 


NATIONAL ADVISORY 
COMMITTEE FOR AERONAUTICS 



(d) 0.72 M.A.C. B£HIND mm , cf/.=Z2.0"‘. 

/~ 7 <^up.p 2 / . - COAfCL aoPD. 


NACA RM No. A7H28 






/.O 

.8 

.6 

4 















o 


yo- 






u 










D/STANCE BEHIND 
WAJUN6 EDGE 
fN M.A.C's 
0.43\ 



D/stance from cent^^ ua/e 
Semi - 6pan 


O. IZjcfurO* 


0,36 


0,72 

kV/TH 

S^^zz.o" 


S/QU/EE ^Z-zEATE OE C/^ a A/GE OE DOiVAZh/ASE AA/6LE 
W/TE >tE<3LE OE ATTACK ALO/VG TEE SPAE. 
VALUES 03TAJEED FEOM CUEUES OF FICUFE 20. 


